CTIA - THE WIRELESS ASSOCIATION® RESPONSE TO HOUSE ENERGY AND
COMMERCE WHITE PAPER ON MODERNIZING U.S. SPECTRUM POLICY
CTIA — The Wireless Association® (“CTIA”) submits the following response to the
White Paper released by the House Committee on Energy and Commerce (“Committee’) on
April 1, 2014, seeking comment on modernizing U.S. spectrum policy, as a part of the
Committee’s ongoing efforts to reform the Communications Act of 1934, as amended (the
“Act”).Y
l. INTRODUCTION AND SUMMARY
CTIA applauds the Committee’s continued interest in spectrum policy and appreciates
the opportunity to provide the Committee with this response. As CTIA has noted in testimony
before Congress, America is the world’s wireless industry leader, and the wireless marketplace is
a significant driver of the U.S. economy.? In 2013 alone, U.S. wireless carriers invested
approximately $34 billion in their networks, which amounts to $104 per subscriber.® This was
not an anomaly. Indeed, since 2001, U.S. wireless carriers have invested nearly $300 billion in

their networks,” a figure which does not include the more than $35 billion in carrier expenditures

v See House Committee on Energy and Commerce, Modernizing the U.S. Spectrum Policy (April 1,

2014) (“White Paper™), available at
http://energycommerce.house.gov/sites/republicans.energycommerce.house.gov/files/analysis/CommAct
Update/20140401WhitePaper-Spectrum.pdf; 47 U.S.C. § 151 et seq.

4 See, e.g., Testimony of Christopher Guttman-McCabe, Vice President of Regulatory Affairs,

CTIA — The Wireless Association®, on Military Space Programs and Views of DoD Usage of the
Electromagnetic Spectrum, Before the Senate Committee on Armed Services, Subcommittee on Strategic
Forces at 1-2 (April 24, 2013), available at http://www.armed-
services.senate.gov/imo/media/doc/Guttman-McCabe_04-24-13.pdf.

Y See CTIA, US Invests Four Times More in Networks (March 13, 2014), available at
http://www.ctia.org/resource-library/facts-and-infographics/archive/us-investment-networks (“CTIA
March 2013 Wireless Facts”) (citing Didier Scemama, et al., 2014 Wireless Capex: BRICs & Europe to
Pick Up the Slack, Bank of America Merrill Lynch, Global Telecom Equipment, at Table 2 (Jan. 13,
2014); Glen Campbell, 2014: The Year Ahead, Bank of America Merrill Lynch, Global Wireless Matrix
4Q13, at Tables 1 and 2 (Jan. 8, 2014) (“Global Wireless Matrix™)).

o See id.; see also CTIA, The U.S. Wireless Industry: Leading the World in Investment, Value,

Innovation, and Competition, at 3 (Nov. 2013), attached to Letter from Scott K. Bergmann, Vice
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on spectrum auctioned by the Federal Communications Commission (“FCC” or
“Commission”).S/

This massive capital investment not only reflects the existence of a vibrant and
competitive wireless marketplace, but it also serves as a catalyst for what CTIA calls the
“virtuous cycle” of wireless investment and innovation. Sustained capital expenditures facilitate
the creation of networks capable of supporting greater speeds and functionalities, which, in turn,
result in the introduction of new, more powerful and sophisticated devices. These new devices
encourage the development of new applications and content used by consumers and businesses
to promote productivity, access information, and increase security. Each point along this cycle
leads to job creation and economic development.

American consumers and businesses have become the world’s wireless winners as a
result of this “virtuous cycle,” benefitting from better value and more cutting-edge wireless

products and services than in other countries.®’ In the U.S. market, the most advanced Long-

Term Evolution (“LTE”) deployments have produced nearly half of the world’s 4G subscribers,

President, Regulatory Affairs, CTIA, to Hon. Thomas E. Wheeler et al., FCC, GN Docket No. 09-51, WT
Docket No. 13-135 (filed Nov. 13, 2013) (“2013 CTIA Wireless Industry Report™).

S This figure represents auction revenue since 2001. Dating to the adoption of the auction

mechanism as part of the Omnibus Budget Reconciliation Act of 1993, spectrum auctions have resulted in
total revenues of $53.56 billion, per the FCC Fiscal Year 2015 Budget Estimate as supplemented by
auction revenue data for 2013 to 2014 from the FCC’s Wireless Telecommunications Bureau Auction
Home page. See FCC, Fiscal Year 2015 Budget Estimates Submitted to Congress, at 36 (March 2014),
available at http://transition.fcc.gov/Daily_Releases/Daily_Business/2014/db0307/DOC-325947A1.pdf;
Auctions Home, Wireless Telecommunications Bureau, FCC,
http://wireless.fcc.gov/auctions/default.ntm?job=auctions_home (last visited April 24, 2014).

o CTIA, Policy Topics: Innovation, http://www.ctia.org/resource-

library?Types=Policy%20Topics&Topics=53ac909c41746fcd88eaff000002c0f4&OrderBy=SortTitle
(last visited April 24, 2014); CTIA, CTIA Statement on the White House’s Executive Memorandum on
Expanding America’s Leadership in Wireless Innovation (June 14, 2013), available at
http://www.ctia.org/resource-library/press-releases/archive/ctia-statement-white-house-expanding-
leadership-in-wireless-innovation.
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despite the fact that the U.S. has just five percent of the world’s overall wireless subscribers.”
These subscribers use innovative devices that run on chips and operating systems developed by
American companies like Qualcomm, Apple, Google, and Microsoft. And these U.S.-derived
networks, devices, and operating systems serve as the foundation for a fertile applications
development industry — also with its hub in America — that is helping transform the way we
consume information and engage in commerce.?

This “virtuous cycle” of innovation and investment also benefits consumers by driving
the mobile ecosystem into new areas, including health care, education, farming, intelligent
transportation, fleet management, mobile commerce, safety and security, small business
efficiency, and more. As Cisco reports, the growth in 4G technologies — which is characterized
by higher bandwidth, lower latency, and increased security — will lead to even higher adoption of

mobile technologies by end users, permitting even greater access to any content on any device

v See 2013 CTIA Wireless Industry Report at 5. As of April 2014, the U.S. was estimated to have
approximately 48 percent of the world’s LTE subscribers, according to the Informa Telecoms & Media
Group’s World Cellular Information System (“WCIS”) database.

o See, e.g., 2013 CTIA Wireless Industry Report at 6 (“The wireless industry in the U.S. directly or

indirectly employs more than 3.8 million Americans, which accounts for 2.6% of all U.S. employment.”);
Prepared Remarks of FCC Chairman Tom Wheeler, Wireless Spectrum and the Future of Technology
Innovation Forum, The Brookings Institute, Washington, D.C., at 5 (March 24, 2014), available at
http://transition.fcc.gov/Daily_Releases/Daily_Business/2014/db0324/DOC-326215A1.pdf (“Think about
the iPhone and Android phones, which have given more than 60% of Americans more computing power
in their pocket than the module that put a man on the moon. . . . In barely six years, those platforms have
given rise to the apps economy, which has already created more than 750,000 new U.S. jobs and put a
solution to countless problems just one finger-tap away. Think about what U.S. innovators and
entrepreneurs will come up with for these platform over the next six years? The next 16? Or the next
60?7”).
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from anywhere.” This is all occurring in an environment where the Bureau of Labor Statistics
Wireless Price Index has declined more than 10 percent over the last five years.™”

Recognizing the value and resilience of LTE technology, an increasing number of
consumers have chosen to go “wireless-only,” severing their retail relationship with the wireline
industry.™" Similarly, a growing number of consumers use their wireless device as their on-ramp
to the Internet, and it was recently estimated that 50 million people in the U.S. now watch video
on their mobile phones.'? Irrespective of service (voice, data, and video), consumers now spend
more minutes per day focused on their smartphones (151 minutes) than on televisions (147
minutes), and the disparity is even greater when tablet use (43 minutes) is aggregated with
smartphone use.*

Maintaining the United States’ position of leadership in the wireless industry and
addressing consumers’ evolving demands requires an on-going commitment to policies that
ensure wireless providers have access to a significant and predictable supply of spectrum.

Spectrum is the most significant resource for wireless networks. Thus, as spectrum usage and

9 Cisco, Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2013-2018,
at 10 (Feb. 5, 2014) (“Cisco Report™), available at
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-
vni/white_paper_c11-520862.pdf.

1 See generally Consumer Price Index — March 2014, Bureau of Labor Statistics, U.S. Department

of Labor News Release (April 15, 2014), available at http://www.bls.gov/news.release/pdf/cpi.pdf.

w See Wireless Substitution: Early Release of Estimates from the National Health Interview Survey,

January-June 2013, Centers for Disease Control, at 1 (Dec. 2013), available at
http://www.cdc.gov/nchs/data/nhis/earlyrelease/wireless201312.pdf (finding that, as of June 2013, two in
every five American homes (39.4 percent) had only wireless telephones, an increase of 1.2 percentage
points since the second half of 2012).

1 See Tony Danova, The Great Audience Shift: People Are Watching Tons Of Video On Mobile,
And Media Companies Are Trying To Cash In, BUSINESS INSIDER (Feb. 10, 2014),
http://www.businessinsider.com/mobile-video-market-growth-2014-2#ixzz2zWULb7GG.

1 See Millward Brown, AdReaction 2014, http://millwardbrown.com/adreaction/2014/#/main-

content (last visited April 24, 2014).
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demand grow — and they are projected to do so at impressive rates, as both Cisco and Ericsson
have documented™ — so too does the need for ever-more robust networks and more spectrum.
America is only now at a level comparable to other countries with respect to spectrum usable for
commercial broadband. Nonetheless, as demonstrated by the chart below, the U.S. efficiently
supports more customers and more usage of spectrum than other countries, with U.S. consumers

receiving more service for their telecommunications dollar.™

UsA Canada France Germany Italy Japan Spain UK.
Subscribers 335M 28M 7am 114mM 9IM 140M 52M 7am
Average Consumer MOU/Mo. 933 394 243 135 plirl 115 160 188
Subscribers per MHz of Spectrum Allacated 698,644 82,840 124,324 185,366 170,370 280,000 B6,667 130,478
Number of Major Incumbents 4 3 4 L 4 3 4 4
MHz Assigned for Licensed Commercial Use 4795 338 555 615 540 500 B00 5978
Potentially Usable MHz in the Pipeline b5 + BlA 113 50 u] 20 255 o 1]

Despite U.S. carriers’ efficient use of spectrum, more is required to continue to foster
economic growth. Accordingly, additional infusions of cleared, licensed spectrum for
commercial mobile use should be the top priority of our nation’s spectrum policy. In addition,
CTIA recommends that Congress:

e Promote more comprehensive spectrum management by considering changes to
the National Telecommunications and Information Administration (“NTIA”)’s
role to permit, consistent with national security concerns, most spectrum use
decisions to be made by the FCC,;

e Adopt spectrum policy that emphasizes licensed spectrum in bands suited for

mobile broadband, directs spectrum sharing where and when clearing is not

14’ See Cisco Report; Ericsson, Ericsson Mobility Report on the Pulse of the Networked Society,

Interim Report (Feb. 2014), available at http://www.ericsson.com/res/docs/2014/ericsson-mobility-
report-february-2014-interim.pdf.

1/ See Global Wireless Matrix at Tables 1-2; Craig Moffett, et al., AT&T, Vodafone, & Global
Wireless: Will the U.S. Look Like Europe, or Will Europe Look Like the U.S.?, MoffettNathanson
Research, at 7 (Jan. 13, 2014); see also Comments of CTIA — The Wireless Association®, WT Docket
No. 13-135, at 67-68 (filed June 17, 2013); 2013 CTIA Wireless Industry Report at 12.
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feasible, with a preference for transitional sharing over long-term sharing, and
provides opportunities for unlicensed use in bands that may not be suited or
available for licensed use;
e Direct the Commission and others to expedite access to wireless facilities
consistent with Congressional directives; and
e Provide the FCC with appropriate spectrum management tools, including
permitting the agency to centralize spectrum management in a single bureau,
adopt flexible license use policies, implement flexible build-out obligations, and
utilize receiver standards when necessary.
By acting consistent with these recommendations, the Committee will ensure that
wireless providers have access to the spectrum necessary to facilitate an innovative and
competitive mobile services marketplace to the benefit of American consumers.

1. CONGRESS SHOULD PROMOTE MORE COMPREHENSIVE SPECTRUM
MANAGEMENT

The White Paper observes that NTIA oversees the domestic use of federal spectrum,
assigning it to agencies and managing its use in coordination with the FCC.*® The FCC, in turn,
manages non-federal use of spectrum. The distinctions between “federal” and “non-federal”
spectrum however, are, as the White Paper points out, administrative creations made through
agreements between NTIA and the FCC.}" The White Paper therefore asks about the role that
NTIA should play in the licensing and management of spectrum. As discussed in further detail

below, CTIA recommends that all spectrum management functions should be performed by the

16/ See White Paper at 5.
i See White Paper at 5.
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FCC to avoid duplication and maximize efficiency. Regardless of which agency is responsible
for spectrum use, federal spectrum management must be improved.

A. Congress Should Consider Requiring That All Spectrum Use Decisions Be
Made by the FCC.

Since 2009, CTIA has been at the forefront of efforts to make available additional
spectrum for mobile broadband. It applauds the assessments of spectrum use undertaken, and
goals for spectrum development that have been set, by the President, Congress, and the FCC.
While each of these initiatives has been valuable, they have not been coordinated,
comprehensive, or consistent. The President established one set of spectrum goals in two recent
memoranda, in which he emphasized the importance of freeing up both licensed and unlicensed
spectrum suitable for mobile broadband and also directed federal users to work cooperatively
with each other and industry to facilitate commercial entry into key spectrum bands.*® In
addition, the FCC established a set of spectrum goals in the National Broadband Plan, designed
to ensure efficient allocation and use of government assets, make 500 megahertz of spectrum
newly available for broadband, and promote greater transparency of spectrum allocation,
assignment, and use.’® Congress identified similar goals in the Middle Class Tax Relief and Job
Creation Act of 2012 (“Spectrum Act”), under which it expressed its preference for reallocating

federal spectrum for exclusive, non-federal use and directed the FCC to allocate and license 15

megahertz of contiguous spectrum by February 2015.%%  Similarly, two entities — NTIA and the

1l See Expanding America’s Leadership in Wireless Innovation, 78 Fed. Reg. 37431 (June 20, 2013)
(“2013 Presidential Memorandum”); Unleashing the Wireless Broadband Revolution, 75 Fed. Reg.
38385, 38388 (July 1, 2010) (“2010 Presidential Memorandum™).

1/ See Connecting America: The National Broadband Plan, at xii (2010) (“National Broadband

Plan”), available at http://www.broadband.gov/plan/.

20 See Middle Class Tax Relief and Job Creation Act of 2012, Pub. L. No. 112-96, 126 Stat. 156
(2012) (“Spectrum Act”) (codified in various sections of Title 47 of the U.S. Code).
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/

FCC — are responsible for issuing authorizations for spectrum use. Y While the two agencies

22/

are obligated to coordinate their spectrum management activities,” their efforts have been

inconsistent.?

In order to overcome these duplications and inefficiencies, a single entity should be
responsible for spectrum policy (establishing national spectrum goals and strategies) and
implementation authority (licensing spectrum use). That entity would be charged with, among
other responsibilities, comparing and addressing mismatches between spectrum needs for both
federal and non-federal users on the one hand and how spectrum is allocated among services

today on the other. Finally, it would issue authorizations to all spectrum users, whether federal or

non-federal, in order to most effectively implement the strategies it determines to be in the public

2 See 47 U.S.C. § 305 (preserving for the President the authority to assign frequencies to all federal

government-owned or operated radio stations); Reorganization Plan No. 1 of 1970, 35 Fed. Reg. 6421
(April 22, 1970) (“The functions relating to assigning frequencies to radio stations belonging to and
operated by the United States, or to classes thereof, conferred upon the President by the provisions of
section 305(a) of the Communications Act of 1934, 47 U.S.C. 305(a), are hereby transferred to the
Director of the Office of Telecommunications Policy hereinafter provided for.”); Reorganization Plan No.
1 0f 1977, 42 Fed. Reg. 56101, § 7 (1977) (“All other functions of the Office of Telecommunications
Policy and of its Director are hereby transferred to the Secretary of Commerce who shall provide for the
performance of such functions.”); Executive Order 12046, Relating to the Transfer of
Telecommunications Functions, 43 Fed. Reg. 13349 (March 29, 1978) (“The establishment of an
Assistant Secretary for Communications and Information, Department of Commerce, as provided by
Section 4 of Reorganization Plan No. 1 of 1977, is hereby effective.”); U.S. Government Accountability
Office, 2012 Annual Report: Opportunities to Reduce Duplication, Overlap and Fragmentation, Achieve
Savings, and Enhance Revenue, GAO 12-342SP, at 90 (Feb. 2012), available at
http://www.gao.gov/assets/590/588818.pdf (“GAO 2012 Annual Report”).

2 See generally 2013 Presidential Memorandum; 2010 Presidential Memorandum; see also

National Telecommunications and Information Administration Act, title I, 88§ 103, 112 (1992) (codified as
amended at 47 U.S.C. 88 902 (b)(2)(L)(i), 922); Memorandum of Understanding Between the Federal
Communications Commission and the National Telecommunications and Information Administration
(Jan. 31, 2003), available at http://www.ntia.doc.gov/files/ntia/publications/fccntiamou_01312003.pdf.

a See GAO 2012 Annual Report at 90-91 (reporting that that meetings between the FCC and NTIA
have not occurred regularly, that the entities have not jointly developed a strategic spectrum plan
encompassing federal and non-federal spectrum use, and that NTI1A and FCC officials identified different
documents when asked which documents comprise the national spectrum strategy).
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interest. Such an approach would produce a singular, unified national policy, promoting
administrative efficiencies and resulting in more intense spectrum use.

Accordingly, CTIA recommends Congress consider changing NTIA’s role so that,
consistent with national security concerns, spectrum use decisions are all made by the FCC.
Concentrating spectrum policy and licensing authority with the FCC will not diminish federal
agencies’ access to spectrum needed to fulfill their critical missions. To the contrary, more
comprehensive spectrum management can lead to more effective use of spectrum by federal
entities, resulting in agencies being better able to fulfill their obligations, including providing for
our nation’s defense.

Under this redesign, NTIA would still have a critical role to play. It would serve as an
advisor to federal agencies and would interface with the FCC to request spectrum on their behalf.
Just as personnel at NTIA have appropriate security clearances today to handle sensitive data,
personnel at the FCC would be required to secure permission to access protected information.
Although Congress need not outline the specific structure under which the Commission should
be organized to effectuate this regime, it should ensure that the FCC has the means and authority
to implement policies that promote the cycle of investment and innovation that has been the
hallmark of the wireless industry.

B. Regardless of the Governing Entity or Entities, Federal Spectrum
Management Must Be Improved.

Regardless of whether it is the FCC or NTIA that oversees it, federal spectrum
management must be improved. While NTIA issues spectrum authorizations, it does not direct
spectrum use in a way that provides incentives — positive or negative — for efficiency. This has
several negative consequences. First, it means that federal agencies, including our military, may

not be using the most sophisticated technologies available, relying on less efficient and
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potentially outdated systems. Second, it means that federal agencies may be using more
spectrum than they otherwise require, preventing that spectrum from becoming available for
commercial wireless operations, which is essential for the development of innovative wireless
Services.

CTIA appreciates the efforts already undertaken by Representatives Brett Guthrie (R-
KY) and Doris Matsui (D-CA) to promote spectrum efficiencies by providing incentives for
federal agencies to vacate unused or under-used spectrum.?* As CTIA has stated, reallocation of
federal spectrum is critically important and the Federal Spectrum Incentive Act offers a path that
can deliver a win for government users, industry, and consumers alike.?® Similarly, the
Congressional Spectrum Caucus will facilitate dialogues about the importance of spectrum
policy and provide stakeholders with a means to identify ways to increase access to and better
utilize the nation’s spectrum resources.?

Congress should expand on these efforts and ensure that agencies have other incentives to

migrate to more efficient technologies. To that end, federal agencies should have access to

funding unrelated to spectrum auctions to cover costs, including research and development

2 Federal Spectrum Incentive Act of 2013, H.R. 3674, 113th Cong. (2013).

&l See Letter from Steve Largent, CTIA — The Wireless Association®, to Tom Power, Deputy Chief

Technology Officer, Telecommunications, Office of Science and Technology Policy, at 4 (filed March
20, 2014) (“CTIA OSTP Comments™), available at
http://www.whitehouse.gov/sites/default/files/microsites/ostp/rfi_responses_- fr_doc._2014-

03413 filed_2-14-14 all.pdf (“CTIA applauds the sponsors of that legislation, Reps. Brett Guthrie and
Doris Matsui, for their forward-thinking proposal. . . . Congress should further investigate other ways by
which agencies’ budgets can be increased if they make spectrum available for commercial wireless
broadband systems.”); CTIA Statement on the House Energy & Commerce Committee Approval of the
Federal Spectrum Incentive Act and the FCC Process Reform Act (Dec. 11, 2013), available at
http://www.ctia.org/resource-library/press-releases/archive/spectrum-incentive-fcc-reform-acts (“[The
Guthrie-Matsui] bill provides a creative way to repurpose federal spectrum that isn’t being utilized or
used efficiently and in doing so will help the commercial mobile industry gain access to spectrum it needs
to maintain America’s place as the world’s leader in wireless broadband service.”).

2/ See, e.g., Guthrie to Co-Chair Newly-Introduced Spectrum Caucus, News Release (Feb. 27,

2014), https://guthrie.house.gov/latest-news/guthrie-to-cochair-newlyintroduced-spectrum-caucus/.

10
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expenses, related to spectrum relocation, efficiency, and sharing.?”

Additional research funding
would provide federal entities the incentive and ability to investigate and develop more efficient
technologies to reduce overall spectrum consumption. While CTIA disagrees with many of the
conclusions it reached, the President’s Council of Advisors on Science and Technology
(“PCAST”) was right when it stated that federal agencies may have neither the incentive nor the
authority to enhance their use of spectrum if the cost of doing so depletes the budget available
for their core missions.?®’ Federal agencies’ ability to access money for research and
development, however, need not be unrestricted. Instead, those entities should be required to
demonstrate how the funds can result in spectrum efficiencies and specify a timeframe by which

their efforts can reasonably be expected to lead to spectrum becoming available for other uses.?”

I1l.  THE ACT SHOULD CONTAIN CLEAR SPECTRUM GOALS
A Spectrum Should Be Made Available for Exclusive Commercial Use.

The White Paper points out that there is a vigorous debate over the appropriate role for
unlicensed spectrum in the wireless ecosystem, noting that some parties contend that assigning
spectrum via exclusive licensing is the most effective, efficient, and economically responsible
way to allocate spectrum.®” The White Paper therefore asks what role unlicensed spectrum

should play in the wireless ecosystem, including how it should be allocated and managed.

21! CTIA OSTP Comments at 3-4.

2/ See PCAST, Report to the President: Realizing the Full Potential of Government-Held Spectrum

to Spur Economic Growth, at 56-60 (July 2012) (“PCAST Report”), available at
http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast_spectrum_report_final_july 20 2012
.pdf; see also id. at xv (“As a result, they may decide not to take on the substantial costs of relocating
agency systems and operations, expanding shared access to Federal bands, designing or procuring new
and upgraded Federal systems, or moving to far more spectrum-efficient and/or interference-tolerant
technologies afford.”).

2 CTIA OSTP Comments at 4.
3o/ See White Paper at 2-3.

11
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CTIA recognizes the importance of unlicensed spectrum, but suggests spectrum
allocation for wireless use should foremost consist of dedicated, exclusive spectrum for
commercial use. Then, spectrum may be used on a licensed shared basis under appropriate
circumstances. Finally, unlicensed spectrum should be made available to complement short-

range and indoor needs.*"

Spectrum management methods complementing each other

Dedicated, licensed mobile spectrum

Complementing coverage

Licensed shared spectrum and capacity

Complementing short range

indoor capacity
Unlicensed spectrum

1. Exclusive Spectrum Must be Preferred.

As CTIA has explained to the Administration and the FCC, there is no substitute for
licensed, exclusive-use spectrum.®” Indeed, Congress observed as much when it directed NTIA
in the Spectrum Act to prioritize reallocation over sharing.>* Exclusive licensing creates the
certainty necessary for commercial entities to invest and innovate in spectrum. As CTIA

previously observed, “[t]he preference for clearing and an exclusive-use approach has fostered

v See Ericsson, The Spectrum Crunch — Busting the Solutions Myth, at 8 (Dec. 10, 2013), available
at http://www.ericsson.com/res/thecompany/docs/publications/business-review/2013/the-spectrum-
crunch-busting-the-solutions-myth.pdf.

s See CTIA OSTP Comments at 1-3; Comments of CTIA-The Wireless Association®, GN Docket
No. 12-354, at 6-10 (filed Feb. 20, 2013) (“CTIA 3.5 GHz Band Comments”).

s See Spectrum Act § 6701(a)(3), codified at 47 U.S.C. § 923(j) (“In evaluating a band of
frequencies for possible reallocation for exclusive non-Federal use or shared use, the NTIA shall give
priority to options involving reallocation of the band for exclusive non-Federal use and shall choose
options involving shared use only when it determines . . . that relocation of a Federal entity from the band
is not feasible because of technical or cost constraints.”).

12
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the U.S. wireless industry’s world-leading deployment of mobile broadband networks and
provided tremendous economic benefits for U.S. consumers and businesses.”” To continue
investment in technology and infrastructure and growth in the economy, it is critical for
commercial carriers to have exclusive use of spectrum.

2. Sharing May be Appropriate in Some Instances.

Where exclusive spectrum is not available, carriers can sometimes share — temporally and
geographically — on a licensed basis with government users.* Sharing, however, should
generally be used only as an interim measure while the clearing of federal spectrum occurs. As
recently noted by Mobile Future, spectrum sharing suffers from many significant challenges that
are insurmountable in the near-term.*® For instance, spectrum sharing is new, and users are
reluctant to invest in unproven approaches.>” Moreover, there are a large number of different
government systems, use cases, propagation models, security risks, and enforcement

mechanisms, among other matters, that must be analyzed when considering spectrum sharing.**

sl See CTIA OSTP Comments at 2; CTIA 3.5 GHz Band Comments at 11; see also CTIA, CTIA
Statement on PCAST Government Spectrum Report (July 20, 2012), available at
http://blog.ctia.org/2012/07/20/pcast-report/.

s See Kathryn C. Brown and Charla Rath, U.S. Spectrum Policy: The Way Forward, at 4 (Nov. 13,
2012), available at http://www.siliconflatirons.com/documents/conferences/2012.11.13%
20Spectrum/Compendium.pdf (“Near-term sharing efforts should focus on geographic and temporal
sharing, using lessons learned from existing wireless networks. . . . Over the long-term, sharing
technologies such as dynamic spectrum access and geo-location based sharing may be worth exploring —
but presently such sharing cannot be seen as a substitute for clearing and reallocating spectrum.”).

3/ See Rysavy Research, LLC, and Mobile Future, Complexities of Spectrum Sharing: How to

Move Forward, at 15 (Apr. 2014) (“Mobile Future Paper”), available at http://mobilefuture.org/wp-
content/uploads/2014/04/Spectrum-Sharing-Paper-2014.pdf; see also Deloitte, The Impact of Licensed
Shared Use of Spectrum, at 10 (Jan. 23, 2014), available at http://www.deloitte.com/assets/Dcom-
UnitedStates/Local%20Assets/Documents/TMT _us_tmt/us_tmt_GSMA_Spectrum_020714.pdf
(explaining that there are “many variables involved” with spectrum sharing that “necessitate terms
specific to each sharing opportunity”” and that “[n]o generalised (sic) approach is possible).

s See Mobile Future Paper at 15.

38/ See Mobile Future Paper at 15-19.

13
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More work is necessary to determine how sharing can be effectively accomplished before it is
implemented on a long-term basis.

The White Paper notes that PCAST has concluded that sharing is the most efficient way
to utilize spectrum.** However, the approach that PCAST, which contained no representation
from actual service providers, took is flawed.*” In addition to overstating the utility and
effectiveness of sharing, PCAST inappropriately discounts the value and benefits of exclusive-
use spectrum as a basis for investment and technology evolution and for providing high-quality,
real-time services. As noted above, commercial mobile providers have invested billions of
dollars in networks, and the wireless industry’s annual contribution to the country’s gross
domestic product is now valued at $195.5 billion, which is larger than publishing, agriculture,
hotels and lodging, air transportation, motion picture and recording, and motor vehicle
manufacturing industry segments.**’ These outcomes are due, in large measure, to the
availability of licensed, exclusive-use spectrum.*?

If spectrum policy is shifted to accommodate the PCAST recommendations, trials should
first be conducted on sharing among federal users, not sharing between federal and non-federal
users. It may be easier to first determine compatible uses between federal systems. Moreover,
sharing between federal systems may reduce the need to share sensitive information between

federal agencies and commercial licensees. In any case, if spectrum sharing is implemented

3/ See White Paper at 3.
4ol See CTIA 3.5 GHz Band Comments at 10-12.

al See CTIA March 2013 Wireless Facts; CTIA, Wireless Quick Facts (last visited April 24, 2014),
http://www.ctia.org/your-wireless-life/lhow-wireless-works/wireless-quick-facts.

4 See Promoting Efficient Use of Spectrum Through Elimination of Barriers to the Development of

Secondary Markets, Report and Order and Further Notice of Proposed Rulemaking, 18 FCC Rcd 20604,
20632, 157 (2003) (crediting existing exclusive, flexible-use bands as being the most intensively used
spectrum and as serving as a “runway” for the launch of innovative services).
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between federal and non-federal users, it should be directed by an entity that, as CTIA suggests,
is responsible for both federal and non-federal spectrum use so that it occurs in a way that best
reflects overall U.S. spectrum requirements and priorities.

3. Spectrum Should be Available for Unlicensed Use.

Unlicensed spectrum also has an important role to play in the wireless ecosystem.
Wireless carriers often use unlicensed spectrum for, among other purposes, offloading traffic
from their networks. As CTIA has previously explained to the FCC, it is in the national interest
to make additional spectrum available for both licensed and unlicensed services.*¥

In determining the appropriate mix of spectrum, Congress should recognize that spectrum
that is well suited for mobile broadband services should be reserved for such purposes and
licensed for exclusive commercial use. Today, those frequencies lie primarily below 3 GHz.*¥
Where spectrum is not as easily used for mobile wireless services, it could be made available on

an unlicensed basis. For instance, Congress has appropriately determined that the 5 GHz band is

better suited today for unlicensed operations.* Spectrum policy should continue to recognize

“ See Letter from Scott K. Bergmann, Vice President, Regulatory Affairs, CTIA, to Ms. Marlene H.

Dortch, Secretary, FCC, GN Docket No. 13-185 and WT Docket No. 13-49, at 1 (filed March 24, 2014).

4l See Letter from CTIA, 4G Americas, Consumer Electronics Association, High-Tech Spectrum

Coalition, Information Technology Industry Council, Telecommunications Industry Association, and
Wireless Broadband Coalition, to Chairmen Upton and Walden and Ranking Members Waxman and
Eshoo, Committee on Energy & Commerce, at 2 (Sept. 12, 2012), available at
http://www.4gamericas.org/documents/120912%20Mulit%20Assoc%20Call%20for%20More%20Licens
ed%20Spectruml.pdf (explaining that “[m]ore cleared, paired, internationally-harmonized spectrum
allocations below 3 GHz are needed and needed soon”); see also National Broadband Plan at 84;
Department of Defense, Electromagnetic Spectrum Strategy 2013: A Call to Action, at 2 (2013),
available at http://www.defense.gov/news/dodspectrumstrategy.pdf (recognizing that lower frequencies
are necessary for mobile communications).

ol See 47 U.S.C. § 1453. Of course, technology changes may make different spectrum appropriate

for mobile wireless use in the future, potentially requiring reallocation of spectrum to accommodate
mobile wireless requirements.
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the differences in various spectrum bands, such as propagation characteristics and coverage
capabilities when deciding how to allocate licensed and unlicensed spectrum.

B. Carriers Must Be Able to Deploy Spectrum to Ensure its Effective Use.

Spectrum is only as valuable as carriers’ ability to deploy it. Therefore, Congress should
make it a clear goal, and direct the FCC, to provide relief from onerous siting rules, particularly
for installations that have minimal environmental impact. Specifically, Congress should direct
the Commission to take the actions proposed in its recently initiated antenna-siting rulemaking
proceeding. There, the Commission requested comment on, among other matters, ways to
expedite or tailor its environmental review process for proposed deployments of small cells,
Distributed Antenna Systems (“DAS”), and other small-scale wireless technologies.*

As CTIA explained in that proceeding, it generally supports the FCC’s efforts to expedite
the wireless siting process consistent with congressional directives.*” DAS and other small cell
facilities, in particular, should be subject to little, if any, review at the federal, state, and local

level given their minimal profile and lack of impact.*

While Congress has already sought to
ease the burdens of infrastructure deployment by adopting Section 6409(a) of the Spectrum Act,
which provides that state and local governments must approve certain facilities requests,*” that
provision does not establish timelines for state and local action. Thus, to the extent that

applications for use of DAS and other small cell facilities are subject to review, Congress should

clarify that they are subject to the same presumptively reasonable time limits as other personal

4o/ See Acceleration of Broadband Deployment by Improving Wireless Facilities Siting Policies, et

al., Notice of Proposed Rulemaking, 28 FCC Rcd 14238 (2013).

4l See Comments of CTIA — The Wireless Association®, WT Docket No. 13-238, et al., at 1 (filed
Feb. 3, 2014) (“CTIA Wireless Facilities Comments”).

a8l CTIA Wireless Facilities Comments at 21-22.
4 See Spectrum Act § 6409(a).
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wireless service facilities and establish timelines for responses from state and local authorities on
such applications. In addition, because the existing environmental rules were developed long
before small cell technologies became prevalent to reflect the scale and level of environmental
concern presented by traditional deployments on tall structures, CTIA supports excluding DAS
and small cell deployments from review pursuant to the National Environmental Protection Act
and the National Historic Preservation Act.

Similarly, Congress should ensure that other stakeholders take actions — which are
already required — to faciliate greater access to federal government property by commercial
providers. Congress, for example, directed in Section 6409(c) of the Spectrum Act that the
General Services Administration (“GSA”), among other things, develop master contracts to
govern the placement of wireless service antenna structures on buildings and other property

owned by the federal government.>

As a complement to this effort, the President released
Executive Order 13616, which directed agencies to “develop and use one or more templates for
uniform contract, application, and permit terms to facilitate nongovernment entities’ use of
Federal property for the deployment of broadband facilities.”® This initiative was to be
undertaken through a Broadband Deployment on Federal Property Working Group (“Working
Group”) co-chaired by representatives designated by the Administrator of General Services and
the Secretary of Homeland Security from their respective agencies, in consultation with the

Director of the Office of Science and Technology Policy and in coordination with the Chief

Performance Officer.

S/ See Spectrum Act § 6409(c) (requiring GSA to complete that task within 60 days of enactment).

sv See Exec. Order No. 13616, 77 Fed. Reg. 36903 (June 20, 2012).
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Despite this clear direction from Congress and the President, little has been done to
facilitate wireless carriers’ access to federal property. Twenty-six months after enactment of the
Spectrum Act, the work needed to effectuate Section 6409(c) is not complete. In “A Progress
Report to the Steering Committee on Federal Infrastructure Permitting and Review Process
Improvement,” the Working Group reported that GSA has developed a common master
application, an antenna lessee checklist, master contracts, lease forms, and license forms and
presented the forms to the Working Group.®? In addition, the report indicated that additional
work to streamline the process for deploying broadband infrastructure on federal buildings or
property, as required by Executive Order 13616, would be complete, depending on function, in
either the third or fourth quarters of 2013. However, the forms developed by GSA are not yet
available for wireless carriers’ use, and the work performed pursuant to Executive Order 13616
does not appear to be complete yet either. Congress should therefore take additional action to
further ensure carriers’ access to federal properties.

IV. THE ACT SHOULD PROVIDE THE FCC WITH APPROPRIATE SPECTRUM
MANAGEMENT TOOLS

A. Spectrum Should Be Managed By A Single Entity at the FCC.

The White Paper observes that the FCC is responsible for licensing spectrum across
several services and that, although many of the processes are the same, its licensing authority is
spread across disparate bureaus.>® It thus asks what structural changes should be made to the
FCC to promote efficiency and predictability in spectrum licensing. The White Paper also notes

that, in order to issue spectrum licenses, the Communications Act requires the FCC to make an

5 See Implementing Executive Order 13616: Progress on Accelerating Broadband Infrastructure

Deployment, at 5-6 (Aug. 2013), available at
http://www.whitehouse.gov/sites/default/files/microsites/ostp/broadband_eo_implementation.pdf.

53 See White Paper at 2.
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affirmative finding that granting the license serves the public interest, convenience, and
necessity, and seeks comment on what criteria the FCC should consider when conducting this
analysis.>

Just as it recommends consolidating the roles of NTIA and the FCC at the Commission,
CTIA agrees that spectrum management should be contained in a single bureau at the FCC. A
centralized approach to spectrum licensing would streamline the processing of applications and
promote other efficiencies. For instance, the new organization could leverage the same technical
and legal experts across all radio services. Management of spectrum resources by a single
administrative entity would also allow it to best assess efficient spectrum use and opportunities
for spectrum reallocation.

In modernizing the Act, CTIA urges Congress to further refine the “public interest”
standard used to grant licenses. Both licensees and the Commission would benefit from further
development of the criteria which satisfy that standard. Additional clarity could provide
applicants with greater certainty in formulating business plans and would expedite FCC review
of applications.

B. The FCC Should Issue Flexible Licenses.

The White Paper seeks comment on whether all FCC licenses should allow flexible use,
permitting licensees to use their spectrum for any service.® It also asks in what instances the
Commission should exercise control over the services that licensees offer.

As a general matter, licensees should be afforded flexibility in the services they offer.

The Commission has routinely declined to impose equipment standards or require licensees to

s See White Paper at 3.
5/ See White Paper at 3-4.
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use certain technologies,*® and Congress should direct the FCC to continue this practice.
Congress should also direct the Commission to refrain from imposing particular service
obligations in specified spectrum bands as it did, for example, for the 700 MHz auction. There,
the Commission applied special conditions to certain spectrum blocks — the C Block was subject
to “open platform” requirements and the D Block was subject to public safety-commercial
network partnership requirements.>” These blocks were either unsold (the D Block) or were
auctioned at a price below the spectrum that was made available for flexible use (the C Block).%¥
Licensees should be free to offer a variety of services — e.g., voice, data, etc. — so that
they are not locked into a particular technology or service as the market and technologies
continue to evolve. As CTIA has noted, “[h]istory demonstrates that the public interest is best
advanced by the Commission’s longstanding flexible-use spectrum policy, which provides
licensees the freedom to compete, the opportunity to innovate, and the ability to satisfy evolving

consumer demands.”® The goal of regulatory policy should be to maximize opportunity, not

micromanage outcomes. If the Commission aims to internationally harmonize spectrum use to

5/ See, e.9., Amendment of the Commission’s Rules with Regard to Commercial Operations in the

1695-1710 MHz, 1755-1780 MHz, and 2155-2180 MHz, Report and Order, GN Docket No. 13-185, FCC
14-31, 4 105 (rel. Mar. 31, 2014) (“AWS-3 Order”) (“Mandating a particular industry standard such as
LTE would hamstring innovation and development and be contrary to the Commission’s policy to
preserve technical flexibility and refrain from imposing unnecessary technical standards.”); see also
Amendment of the Commission’s Rules with Regard to Commercial Operations in the 1695-1710 MHz,
1755-1780 MHz, and 2155-2180 MHz Bands, et al., Notice of Proposed Rulemaking and Order on
Reconsideration, 28 FCC Rcd 11479, 102 (2013).

5 See Service Rules for the 698-746, 747-762 and 777-792 MHz Bands, et al., Second Report and
Order, 22 FCC Rcd 15289, 11 202, 395 (2007).

58l See Auction of 700 MHz Band Licenses Closes, Public Notice, 23 FCC Rcd 4572 (2008).

5o/ Comments of CTIA — The Wireless Association®, WT Docket No. 07-195 and WT Docket No.
04-356, at 2 (filed July 25, 2008) (“CTIA AWS-2/3 Comments”).
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avoid unique spectrum allocations, it will foster greater efficiencies in the deployment of mobile
services and equipment.®”

Where spectrum allocations are made based on a set of service and technical
assumptions, the Commission must fully evaluate requests to use that spectrum for other
services. As CTIA has explained to the FCC, allowing Mobile Satellite Service spectrum, for
example, to be used for terrestrial broadband services requires a holistic examination of
numerous issues, including interference, efficient use of spectrum, build-out requirements, and
the public interest considerations associated with increased terrestrial rights.®* It is important
that the benefits associated with new uses of spectrum be balanced against the protection of

operations in neighboring bands,®

particularly as incumbents have already developed their
business plans and operations based on the FCC’s existing service rules. Once spectrum is

repurposed for a new service, the Commission should ensure that the new service is likewise

protected in the future.5

60/ See CTIA AWS-2/3 Comments at 47-49.

ou See Comments of CTIA — The Wireless Association®, WT Docket No. 12-70, et al., at 2-3 (filed
May 17, 2012) (“CTIA AWS-4 Comments”); see also Comments of CTIA — The Wireless Association®,
WT Docket No. 12-357, at 2 (filed Feb. 2, 2013) (“CTIA H Block Comments”) (“[TThe Commission
must act promptly, while at the same time engaging in a holistic, measured approach to spectrum
planning); Comments of CTIA — The Wireless Association®, ET Docket No. 14-14 and GN Docket No.
12-268 (filed Mar. 18, 2014) (suggesting that the Commission further investigate concerns raised about
co-channel and adjacent-channel interference between television and wireless services in nearby markets
as a result of accommodating market variations as it develops a plan for the 600 MHz band).

62/ See CTIA AWS-4 Comments at 10; see also CTIA H Block Comments at 2 (“Perhaps most
importantly, the Commission must carefully evaluate the interference impact of new mobile broadband
services in the H Block and develop a technical rules framework that assures all licensees will be fully
protected.”).

63/ See, e.g., Comments of CTIA — The Wireless Association®, WT Docket No. 08-166 (filed Jan.
25, 2013) (recommending that wireless microphones and other low power auxiliary service operations be
cleared from the 600 MHz band, which will be repurposed from broadcast television services to
commercial mobile services, due to the interference risk that they pose).
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C. The FCC Should Impose Build-Out Requirements That Recognize Unique
Circumstances.

The White Paper asks whether the Communications Act should encourage competitive
and efficient use of spectrum through the use of build out requirements and operating rules.®* It
also asks how effectively the Commission has used the tools at its disposal to encourage
competition.

The FCC has generally used build-out requirements effectively to promote efficient
spectrum use. Those obligations are an effective tool to ensure that spectrum is put to use in a
timely manner and to prevent spectrum warehousing. The Act should continue to allow the
Commission to impose build-out requirements, but those requirements should be flexible enough
to accommodate unique circumstances and unforeseen events. The Commission should, for
instance, continue to take into consideration encumbrances such as the need to accommodate
federal users, particularly as more spectrum is shared.%® In addition, where build-out is
hampered by lack of available equipment, or other circumstances beyond a licensee’s control, the
FCC should remain sympathetic to requests for modifications of its requirements.®® The
Commission, however, should not be permitted to adopt unprecedented penalties for failing to

meet build-out commitments.®”

64l See White Paper at 4.

88/ See, e.g., AWS-3 Order 1 135-141 (adopting longer build-out requirements to account for federal

impediments to use of the spectrum).

66/ See, e.g., Wireless Telecommunications Bureau Extends 700 MHz B Block Licensee Interim

Construction Benchmark Deadline Until December 13, 2013, Public Notice, 28 FCC Rcd 4584 (2013)
(extending the interim construction deadline for all active Lower 700 MHz band B Block licensees due to
their inability to have meaningful access to a wide range of advanced devices); AWS-3 Order 141 (“We
also generally agree that if a licensee demonstrates that it is unable to meet a coverage requirement due to
circumstances beyond its control, an extension of the coverage period might be warranted.”).

o7/ See CTIA AWS-4 Comments at 16-17.
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D. The FCC Should Manage Receivers Only Where Necessary.

Finally, the White Paper points out that the FCC sets limits on transmissions, but does not

regulate receivers used by wireless devices to manage interference.®®

While some parties have
proposed receiver standards as a potential interference mitigation solution, others have argued
that such a step could result in over-engineering and higher consumer prices. Accordingly, the
White Paper seeks comment on the best balance between mitigating interference concerns and
avoiding limiting flexibility.

CTIA agrees that the FCC must continue to have the authority to establish regulations
governing transmission characteristics to protect adjacent-band and adjacent-area licensees from
interference. Receivers, however, have been appropriately regulated by industry standards
created through stakeholder consensus, and marketplace forces should continue to be the primary
means by which wireless receivers are developed and introduced. As CTIA has demonstrated to
the Commission, industry efforts have resulted in receiver performance standards, including

blocking and other requirements,®”

putting the U.S. wireless industry at the forefront of
developing and deploying some of the most interference-resistant receivers in the world.
Moreover, there are at least 32 different device manufacturers offering over 630 different
handsets and devices in the U.S.”” In this competitive environment, device manufacturers that

create low-quality products that are subject to excessive interference from others will simply be

unable to maintain their operations.

68/ See White Paper at 4-5.

oo/ See Comments of CTIA — The Wireless Association®, ET Docket No. 13-101, at 2 (filed July 22,
2013) (“CTIA TAC Comments”).

ol See CTIA TAC Comments at 2.

23



CTIA - THE WIRELESS ASSOCIATION® RESPONSE TO HOUSE ENERGY AND
COMMERCE WHITE PAPER ON MODERNIZING U.S. SPECTRUM POLICY

On the other hand, CTIA recognizes that receiver performance is not fully embraced by
all spectrum users. If industry actions and market forces do not result in appropriate receiver
characteristics, the FCC may wish to act as a facilitator of multi-stakeholder groups to promote
those efforts. CTIA has a wealth of experience with multi-stakeholder groups and thus is a
strong supporter of their use.””

Use of a “harms claim thresholds™ approach, which relies on multi-stakeholder groups,
provides a particularly promising potential framework for encouraging enhanced receiver
performance where natural, market-based incentives have failed.”” The proposal, developed by
the Commission’s Technical Advisory Committee (“TAC”), sets forth interference limits that a
service would be expected to tolerate from other services before a claim of harmful interference
could be made. Multi-stakeholder groups would investigate the interference limits policy at
suitable high-value inter-service boundaries, and could modify harm claim thresholds over time.
Manufacturers and operators would then be left to determine whether and how to build receivers
that could tolerate such interference. Congress should therefore direct the Commission to further
examine this approach, but ensure that it is used only when other methods have failed.

V. CONCLUSION

CTIA appreciates and supports the Committee’s efforts to review and modernize the
Nation’s spectrum policies. While the U.S. wireless industry has led the world under the current

statutory regime, Congress can promote further growth and investment by ensuring that spectrum

w See, e.g., CTIA TAC Comments at 7-8; see also Comments of CTIA — The Wireless
Association®, IB Docket No. 11-109, at 3 (filed Feb. 27, 2012) (“CTIA submits industry and government
stakeholders should work together in these efforts to advance receiver performance to maximize spectral
efficiency.”).

& See CTIA TAC Comments at 4-7.
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is comprehensively and well managed to meet industry needs. CTIA stands ready and looks

forward to working with the Committee on these important endeavors.

April 25, 2014
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April 25, 2014

The Honorable Fred Upton
Chairman

Committee on Energy and Commerce
House of Representatives
Washington, DC 20515

The Honorable Greg Walden

Chairman

Subcommittee on Communications and Technology
House of Representatives

Washington, DC 20515

Re: Modernizing U.S. Spectrum Policy

Dear Chairman Upton and Chairman Walden:

Thank you for the opportunity to comment on the issue of modernizing U.S.
spectrum policy.!

L WHAT ROLE SHOULD UNLICENSED SPECTRUM PLAY IN THE
WIRELESS ECOSYSTEM?

Technologies that use unlicensed spectrum, such as Bluetooth and Wi-Fi, have
been hugely successful, and Wi-Fi has played a very important backup role permitting
the offloading of traffic from congested networks that operate in licensed spectrum.
Both licensed and unlicensed users urgently require access to more spectrum. The
challenge for policymakers is to fairly and efficiently allocate more spectrum between
the two.

The principal justification for unlicensed spectrum is that it does provide a
secondary outlet for innovation. The Wireless Innovation Alliance observes on it’s
website that

Unlicensed spectrum is unique in that its availability has provided a crucial
platform for “innovation without permission.” This kind of innovation stems
from low barriers to entry, the ability to experiment and collaborate, the

1



deployment of open standards, and the creation of multi-layer competition, all of
which allow anyone to bring low-cost products and services to market.2

On the other hand, exclusive licenses with renewal expectancies have helped
wireless service providers attract billions of dollars of private capital to construct
extensive network capacity and to compete based on quality of service and ability to
satisfy the surging demand for affordable bandwidth. Peter Rysavy, for example, doubts
that anyone could raise a comparable amount of private capital to build infrastructure
for using unlicensed spectrum.

It is extremely unlikely that any entity will invest billions of dollars in massive
amounts of network infrastructure to use unlicensed spectrum to support
commercial wireless broadband services. The carrier’s inability to guarantee
service quality, predict and manage capacity, and eliminate or prevent
interference render unlicensed spectrum an inferior solution for providers who
compete based on quality of service and ability to support bandwidth-hungry
apps and devices.3

Access to unlicensed spectrum comes with “no guarantees as to the quality of
service available,” since users enjoy scant protection against interference from other
licensed or unlicensed users.4 Although—as the Commerce Spectrum Management
Advisory Committee has observed—improved technology may “mitigate interference
and organize spectrum usage such that [unlicensed] quality of service may equal and, in
some instances, surpass licensed services that do not use these techniques,”s the
technology has not been fully developed and tested, let alone implemented and proven
in the marketplace. Moreover, as CSMAC concedes, licensed uses that do use the same
techniques may nevertheless continue to offer superior quality of service.

Therefore, while government should allocate sufficient unlicensed spectrum for
experimental purposes, beyond that it should allocate as much spectrum as possible for
licensed uses. Aslong as unlicensed uses would preclude licensed uses that are more
valuable, Evan R. Kwerel’s and John R. Williams’ observation that government is not
well-equipped for determining the highest and best use for spectrum remains valid. As
they wrote in a 1998 paper,

Unlicensed use may be justified for a limited amount of spectrum because such
use has the characteristics of a public good. It may not be efficient to license or
charge for entry if one person’s use does not significantly contend with an other’s.
That arrangement normally requires sharing protocols and accepting severe
limitations on transmitter power and range. Because such restrictions preclude
valuable licensed uses, determining the appropriate amount of spectrum to
allocate for unlicensed use would require a cost-benefit analysis. In practice,
administrative agencies find it difficult to conduct such analyses and will end up

2



assigning an arbitrary amount of spectrum to such uses. Further, holders of
exclusive spectrum licenses may be able to provide similar services by charging a
license fee to manufacturer’s of low-power devices that operate on their spectrum
or by limiting use of the spectrum to low-power devices that they manufacture.
Although the process may result in a suboptimal allocation of spectrum, that
allocation may not necessarily be worse than an administratively determined
one.b

In other words, there is a disinclination for policymakers to conduct the rigorous
economic analysis that would be necessary to determine where spectrum is needed
most—if it is even possible to do it accurately—and a temptation to yield to political
pressures or ideological preferences. Spectrum auctions can be criticized on a number
of grounds, but as the history of the “beauty contest” and the lottery shows, nothing is
more fair or rational than auctioning.

Technologies such as Wi-Fi and LTE could care less whether the frequency bands
within which they were designed to operate are licensed or unlicensed. Kevin Werbach
and Aalok Mehta suggest that the licensed versus unlicensed debate is beside the point.

Both approaches have a place, but they represent two ends of a continuum of
sharing. A frequency can be licensed and still shared, for example, if licenses are
limited in the scope of the rights they grant. Similarly, unlicensed allocations can
be designed to occupy an entire band, as with WiFi, or structured to coexist with
other systems.

Werbach and Mehta posit that “The real question is whether the baseline
assumption of spectrum policy should lean toward exclusivity or sharing.”” Fortunately,
with flexible spectrum rights, this is a question that buyers and sellers could decide for
themselves when it makes sense—not before or after, as is usually the case when the
FCC decides.

II. SHOULD ALL FCC LICENSES BE FLEXIBLE USE?

The answer is yes. If, for example, broadcasters had the flexibility to sell their
rights to use spectrum, Congress and the FCC would not have to be in the position of
setting up complicated reverse auctions. Similarly, if federal agencies could sell their
spectrum rights, Congress wouldn’t have to struggle to find a way of breaking up the
vast inventories of unutilized or underutilized spectrum in the hands of government
agencies that have “no incentives” to use it efficiently or share it.8 Inflexible license
terms foster inefficiency and threaten innovation as well as the nation’s
competitiveness.



III.  'WHAT PRINCIPLES SHOULD CONGRESS AND THE FCC CONSIDER
WHEN ADDRESSING SPECTRUM AGGREGATION LIMITS? HOW HAS
THE CONVERGING MARKETPLACE AND GROWING DEMAND FOR
SERVICES CHANGED THE DISCUSSION OF SPECTRUM AGGREGATION?

There’s no need any longer for arbitrary spectrum aggregation limits, which
originated during the industry’s formative stages when it was broadly deregulated by
Congress and the FCC. The commission established a spectrum cap in 1994 to guard
against the possibility of dramatic and unwarranted price increases.

If firms were to aggregate sufficient amounts of spectrum it is possible that they
would unilaterally or in combination exclude efficient competitors, reduce the
quantity or service available to the public, and increase prices to the detriment of
consumers. We believe that the imposition of a cap on the amount of spectrum a
single entity can control in an area will limit the ability to increase prices
artificially.9

At the time, it cost an average of almost 50 cents a minute to make a voice call.1°
By 2001, average voice revenue per minute had fallen to slightly over 12 cents.* That
year, the commission voted to let the cap sunset effective Jan. 1, 2003.12 “Consumer
watchdogs and some legislators argued that raising or eliminating the caps would spark
a wave of mergers that would reduce competition, discourage innovation and raise
prices,” according to a news report.13 Yet by 2011 (the most recent year for which the
FCC has published these statistics) revenue per minute was less than five cents.4

The sunset of the spectrum cap did not leave the mobile wireless market “exposed
and susceptible to anti-competitive behavior or harmful consolidation,” just as Assistant
Secretary of Commerce Nancy J. Victory predicted it would not in 2001.

As many commenters in this proceeding have recognized, the Department of
Justice (DOJ) and the Commission both have mechanisms in place for reviewing
and addressing potentially anti-competitive consolidation. Indeed, as the primary
enforcer of the antitrust laws, the DOJ routinely reviews communications
transactions for harmful competitive effects. The Commission engages in a
similar analysis when it reviews proposed transactions for consistency with the
public interest. These safeguards are more than sufficient to protect against
future anti-competitive conduct or consolidation that threatens the public
interest.15

The current FCC chairman argues that it’s unfair AT&T and Verizon Wireless
have more low-frequency spectrum (below 1 GHz) than Sprint or T-Mobile.*¢ But
Chairman Wheeler is looking in a rear view mirror. Not only is the relative importance



of low-frequency spectrum plummeting, but the robust high-frequency portfolios
belonging to Sprint and T-Mobile may be a blessing in disguise.

“The benefits of lower frequencies are overstated,” explains Peter Rysavy.
“Essentially, technology will enable more beachfront spectrum.”7 That’s because smart
antennas such as Multiple Input/Multiple Output (MIMO) promise to significantly
expand radio capacity, throughput, coverage, and cell-edge performance. MIMO is
particularly suited for higher frequencies. In fact, Rysavy estimates that within five
years MIMO systems could “deliver double the capacity for the same amount of
spectrum in systems operating above 2 GHz compared with systems operating below 1
GHz.”

The President’s Council of Advisors on Science and Technology (PCAST)
similarly notes that the move toward higher frequencies and smaller cell sizes “is an
important development, already under way.”:8

The use of smaller cells makes it easier to “reuse” a given frequency for
geographically separated services, which linearly increases the aggregate
bandwidth available to users by increasing the number of access points in a given
area ... Smaller cell sizes require more equipment, but with the rapid decline in
the cost of wireless devices and the improved availability of highspeed backhaul
this is becoming less of an issue.9

It also concludes that the implementation of small cells “could make higher
frequency spectrum the next ‘beachfront’ spectrum, since wireless infrastructure is now
less commonly being ‘built out’ for wide area coverage but is instead being ‘in built’ for
higher aggregate capacity.”20

Chairman Wheeler has also expressed concern that companies already possessing
low-band spectrum could “exploit the auction to keep competitors from accessing the
spectrum necessary to provide competition.” As the Department of Justice has
explained,

the private value [of spectrum] for incumbents in a given locale includes not only
the revenue from use of the spectrum but also any benefits gained by preventing
rivals from eroding the incumbents’ existing businesses. The latter might be
called “foreclosure value” as distinct from “use value.”2

This antitrust theory ignores the possibility that non-dominant firms would place
an equal value on eroding the incumbents’ existing businesses, and that non-dominant
firms could leverage the regulatory process to achieve their objective. Such an outcome
could result in a suboptimal allocation of spectrum, as here, where the two competitors
that have legitimately attracted the most customers arguably face the most acute



spectrum shortages and face the prospect of network congestion that could degrade the
service they provide.

IV.  WHAT ROLE SHOULD NTIA PLAY IN THE LICENSING AND
MANAGEMENT OF SPECTRUM?

An independent agency made sense when spectrum licenses were awarded on the
basis of comparative hearings. However, spectrum auctions are a relatively
straightforward process. Aside from that, the only thing that’s really needed today is a
spectrum registrar, and it’s difficult to see how an administratibve agency such as NTIA
does not already have (or could not easily acquire) the expertise to perform such a task.
The FCC was modeled after the Interstate Commerce Commission, and the FCC’s
comparative hearings were like the processes the ICC used to award trucking routes and
the Civil Aeronautics Board used to award routes to airlines. The FCC has decreased in
significance just like the ICC and the CAB as a result of technological progress and the
competition that innovation enabled. Congress phased out both the ICC and the CAB
by assigning their functions to administrative agencies within the Executive Branch
where necessary. Congress should follow the same approach with respect to the FCC.

* * *
Thank you very much for the opportunity to submit these views, which are my

own and do not necessarily reflect the personal views of the officers or fellows of the
Discovery Institute.

Sincerely,

Hance Haney

Senior Fellow & Director
Technology & Democracy Project
Discovery Institute
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To:  House Energy and Commerce Committee
From: Dynamic Spectrum Alliance
Date: April 25, 2014

Re:  White Paper: Modernizing U.S. Spectrum Policy

About the Dynamic Spectrum Alliance

The Dynamic Spectrum Alliance (DSA) is a global, cross-industry alliance focused on
increasing dynamic access to unused radio frequencies and creating innovative solutions to
benefit consumers and businesses alike. The membership spans multinational companies, small-
and-medium-sized enterprises, academic, research, and other organizations from around the
world. A list of members is available at www.dynamicspectrumalliance.org.

Introduction

Usage of wireless networks both in the United States and globally is skyrocketing. The
Cisco Visual Networking Index predicts that mobile IP traffic globally will increase eleven-fold
over the next five years, and traffic from wireless devices will constitute the majority of all IP
traffic by 2016.1 Meeting this wireless demand is essential to promoting technological
innovation and economic growth. To enable the next wave of innovation in the wireless sector
and in the broader U.S. economy and to address growing consumer demand for voice, video, and
data applications, the House Energy and Commerce Committee (Committee) should support
policies that enable robust access to hundreds more megahertz of both unlicensed and licensed
spectrum both above and below 1 GHz and that enable dynamic spectrum sharing as a way of
improving spectrum utilization.

1. Congressional policies should enable robust access to both licensed and unlicensed
spectrum.

! See Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update: Forecast and
Methodology, 2013-2018, http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-
networking-index-vni/white_paper_c11-520862.html; Cisco Visual Networking Index: Forecast and
Methodology, 2012-2017 at 1-2 (May 29, 2013), available at
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/ip-ngn-ip-next-generation-
network/white_paper_c11-481360.pdf.

Dynamic Spectrum Alliance Limited. Company no. 8736143 (England & Wales) admin@dynamicspectrumalliance.org
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Enabling access to both licensed and unlicensed spectrum is key to meeting increasing
spectrum demands. In the past, a balanced approach has fueled the wireless economy, benefiting
consumers, innovators, and investors. Exclusive access to licensed spectrum provides the
certainty major operators need to make large investments in their wide-area networks, while
broad eligibility for access to unlicensed spectrum fosters widespread contributions to innovation
and investment in emerging technologies. For instance, because unlicensed devices are “free
from the burden of normal delays associated with the licensing process,” manufacturers can
design equipment to “fill a unique need [that can] be introduced into the market quickly.”?
Thousands of new unlicensed devices are certified each year. Wi-Fi devices are the best known,
but Bluetooth,® Zigbee,* and RFID® devices have all also experienced rapid growth in the last
several years. Machine-to-machine technologies, which often rely on unlicensed spectrum,
represent a large and growing market as well.

Unlicensed use also complements licensed use. For example, “the availability of Wi-Fi
networks in many locations . . . enable[s] users to take much of their data off of a licensed
network,” benefiting users by enabling faster service and reducing congestion for licensed
operators.® For smartphones and tablets in particular, Cisco has found that “daily data
consumption over Wi-Fi is four times that of cellular.”” This ability to offload data from cellular
networks to Wi-Fi has saved mobile network operators billions of dollars in network deployment
costs.® The Wi-Fi experience also makes clear that greater availability of unlicensed spectrum
increases both demand for and the utility of licensed spectrum. Wi-Fi availability has enabled
consumers to use their phones and tablets more intensively to access online content and services.
Use and development of these online services in turn drives demand for licensed and unlicensed
network access, creating a virtuous cycle of investment in content, services, and applications.

2 Kenneth R. Carter, Anmed Lahjouji, & Neal McNeil, FCC, Unlicensed and Unshackled: A Joint OSP-
OET White Paper on Unlicensed Devices and Their Regulatory Issues, OSP Working Paper Series at 5
(May 2003).

® Bluetooth is a standard facilitating hands-free operation of music players, mobile phones, and other
devices.

4 Zigbee powers technologies that benefit from ad hoc and mesh networking solutions, such as home
automation.

® Radio Frequency Identification (RFID) technologies are used in a variety of industries to track
inventory or other objects.

® Federal Communication Commission, The National Broadband Plan 95 (2010), available at
www.broadband.gov.

7 1d. at 20.

& Mark Cooper, Efficiency Gains and Consumer Benefits of Unlicensed Access to the Public Airwaves,
at iii, 15-18 (Jan. 2012) (finding that offloading lowers operator costs by approximately $26 billion per
year); European Commission, Study on the Importance of Wi-Fi & the Socioeconomic Benefits of Using
Small Cell Infrastructures, Aug. 1, 2013, available at http://ec.europa.eu/digital-agenda/en/news/study-
importance-wi-fi-socioeconomic-benefits-using-small-cell-infrastructures, at 5 (finding that offloading
reduced the network costs of European network operators by 35 billion euros in 2012, with savings expect
to rise to as much as 200 billion euros in 2016).
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In addition, unlicensed spectrum has proven essential to enable Wireless Internet Service
Providers (WISPs) to provide fixed and nomadic voice, video, and data services to consumers
located remote areas of the country.® Wireless backhaul will also play a major role in the
deployment of new LTE small cell services nationwide.°

For all these reasons, federal policy should support robust access to both licensed and
unlicensed spectrum at a variety of high, medium, and low frequencies. Just as licensed and
unlicensed access are complementary means of meeting growing spectrum demand, access to
spectrum at different frequency ranges is essential to meeting users’ varied needs. Lower
frequencies enable non-line-of-sight transmission over longer distances, through walls, foliage,
and other obstructions. Higher frequencies are ideal for greater transmission capacity over short
distances. With a variety of licensing approaches over a range of frequencies, hardware
developers and service providers can better and more cost-effectively meet the needs of
businesses and consumers, and use spectrum more efficiently.

2. Congress should encourage dynamic spectrum sharing to meet increased demand.

Given the rapidly increasing demand for spectrum to support wireless services,
policymakers will not be able to meet urgent needs solely through clearing and repurposing
spectrum.

Spectrum sharing is an attractive supplement to spectrum clearing for several reasons.
First, spectrum sharing allows efficient use of spectrum. For example, as the FCC has
recognized through its efforts to open up the television white spaces for unlicensed use and its
proposal to enable spectrum sharing in the 3.5 GHz band,** sharing does not displace existing
users; it allows new devices and services to take advantage of spectrum that otherwise would be
unused. Spectrum sharing strategies, such as dynamic frequency sensing, geo-location
databases, and other techniques, thus make the most of a limited resource.

Second, spectrum sharing can make additional spectrum for wireless services available
relatively quickly. The process of clearing incumbents and auctioning exclusive licenses can be
lengthy and complicated. Spectrum sharing minimizes delays by leaving incumbent operations
in place. Further, spectrum sharing can be utilized in times of transition between clearing and
auctioning—for example, databases can enable temporary access to available spectrum before

° See Comments of the Wireless Internet Service Providers Association, Inquiry Concerning the
Deployment of Advanced Telecommunications Capability to All Americans in a Reasonable and Timely
Fashion, and Possible Steps to Accelerate Such Deployment Pursuant to Section 706 of the
Telecommunications Act of 1996, as Amended by the Broadband Data Improvement Act, GN Docket No.
12-228 (filed Sept. 20, 2012), available at http://apps.fcc.gov/ecfs/document/view?id=7022017891

10 David Chambers, Using Unlicensed Spectrum for Small Cell Backhaul, Mar. 13, 2014,
http://www.thinksmallcell.com/Backhaul/using-unlicensed-spectrum-for-small-cell-backhaul.html.

11 See generally Economic and Innovation Opportunities of Spectrum Through Incentive Auctions,
Docket No. 12-268, Notice of Proposed Rulemaking, 27 FCC Rcd 12357 (2012) (Incentive Auction
NPRM); Amendment of the Commission's Rules with Regard to Commercial Operations in the 3550-
3650 MHz Band, GN Docket No. 12-354, Notice of Proposed Rulemaking, 27 FCC Rcd 15594 (2012).
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new licensed services become operational.*? This flexibility has been demonstrated recently in
the Philippines, where the Philippine Government has deployed TV white space radios and
connectivity in aid of earthquake and typhoon recovery in Bohol and Tacloban, respectively.'3

Third, spectrum sharing is proven. Networks relying on shared spectrum have been
deployed successfully in the United States.!* In South Africa, Google’s Cape Town trial
delivered broadband over vacant broadcast spectrum with a minimum data rate of 2.5 Mbps and
peak data rates of 10 Mbps to 10 secondary schools at distances between 3 and 6 kilometers of a
base station, without causing harmful interference to incumbent services. Similar and even
better performance measurements have been observed in other trials around the world, in
locations as diverse as the United States, the United Kingdom, Singapore, Japan, Korea, the
Philippines, Kenya, Tanzania, and Malawi. Importantly, these spectrum sharing trials and pilots
around the world have achieved excellent performance without causing any harmful interference
to incumbent licensees.

*kk*k

As the Committee considers potential updates to its spectrum policies, it should consider
those policies' long-term economic impact. Spectrum policies will remain with us for years to
come, while technology and innovation are constantly changing. Over the course of the last
several decades, there are abundant examples of the tremendous economic growth created
through innovation and entrepreneurship when new unlicensed spectrum is made available. The
best policies are those that invite and enhance such innovation, economic growth, and
competition across wireless applications, devices, and services.'®

In summary, in order to enable continued growth and innovation in wireless technologies
and in the U.S. economy as a whole, we urge the Committee to support policies that increase the
amount of unlicensed and licensed spectrum available for wireless use. In particular, the
Committee should enable unlicensed and licensed spectrum both above and below 1 GHz and
support dynamic spectrum sharing as a way to make the most of this finite resource. We look
forward to working together on policies that power tomorrow’s wireless economy.

12 See Michael Calabrese, Use it or Share it: Unlocking the Vast Wasteland of Fallow Spectrum (2011),
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1992421; see also Incentive Auction NPRM at { 405.

13 See, e.g., Pia Ranada, TV White Space connects Bohol fisherfolk to the Net, Rappler, Apr. 7, 2014,
available at http://www.rappler.com/nation/54742-tv-white-space-fisherfolk-bohol.

4 Amar Toor, North Carolina launches FCC-approved TV White Space network in Wilmington,
Engadget, Jan. 30, 2012, http://www.engadget.com/2012/01/30/north-carolina-launches-fcc-approved-tv-
white-space-network-in-w/

> In making policy, the Committee should also recognize that sufficient access to shared or unlicensed
spectrum is a critical precondition for successful deployment, just as sufficient access to spectrum is a
precondition for the development of licensed services. Device and chip manufacturers hesitate to commit
resources to new bands and technologies until there is certainty that sufficient spectrum will be available.
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Respectfully submitted,

H. Sama Nwana
Executive Director
Dynamic Spectrum Alliance
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PRESIDENT

April 25, 2014

The Honorable Fred Upton

Chairman

House Committee on Energy and Commerce
2125 Rayburn House Office Building
Washington, D.C. 20515

The Honorable Greg Walden

Chairman

House Subcommittee on Communications and Technology
2125 Rayburn House Office Building

Washington, D.C. 20515

Dear Chairmen Upton and Walden:

Thank you for the opportunity to respond to your request for comments on wireless spectrum in
the context of an Update of Communications Law.

Mobile and wireless networks are a central driver of innovation and economic growth in the
U.S., and around the world. Increasingly, the computer and Internet revolutions are mobile. But
scarce spectrum — and the lack of a healthy pipeline — is now limiting the ability of our
wireless network operators, device makers, and application creators to move as fast as they (and
we) would like.

If we want to accommodate existing demand and encourage the next generations of wireless
devices, applications, and services, we need to unleash large swaths of un- and under-used
spectrum across a range of frequencies. Most immediately, we need to complete a successful
incentive auction of the 600 MHz airwaves. We should then move quickly to free or share
spectrum that is held, but not used, by the government.

I have attached five items that address (1) the astounding growth of wireless technologies and the
general need to free more spectrum for commercial and private use; and (2) the more specific
need for free and open spectrum auctions that ensure as much spectrum as possible flows to its
highest value uses.

Please don’t hesitate to call on us if we can be of service.

Sincerely,

Bret T. Swanson

ENTROPY ECONOMICS LLC > 65 E. CEDAR STREET No. 2 > ZIONSVILLE, INDIANA 46077 USA > 317.663.0509 > ENTROPYECONOMICS.COM
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Can Spectrum Policy Match Speed of Mobile Expansion?

> Mobile devices, data traffic roar ahead . . . but spectrum lags
> The fundamental computer market shift — from PC to mobile + cloud
> Can secondary spectrum markets fill the near term capacity gap?

BRET SWANSON > July 27, 2012

At the beginning of 2011, Cisco projected
mobile data traffic for the year would grow at
a sizzling 131%. It was wrong. Mobile traffic
last year grew 133%.

Just a decade ago, cell phones were for talk-
ing; there was hardly such a thing as “mobile
data.” At 597 petabytes per month, however,
mobile data traffic in 2011 was roughly equal
to the entire global Internet of 2004.

The rapid expansion of our mobile ecosystem
is a boon to consumers and the economy.
But it is a daunting challenge for infrastruc-
ture providers — and for policymakers. Any
market changing so fast exhibits growing
pains. New capacity (i.e., more bandwidth)
fuels innovation in devices and multimedia
content, which in turn hunger for more capac-
ity. Massive private investment in new net-
work capacity has driven and (mostly) ac-
commodated bandwidth demand, which has
been more than doubling each year. No busi-
ness or industry, however, can function
smoothly if one of its chief inputs is unavail-
able. In the case of mobile, that crucial input
is wireless spectrum.

“Spectrum” refers to bands of electromag-
netic radiation, defined by frequency (and
wavelength), ranging from radio waves to
visible light to gamma rays. Because of the
supreme regularity of electromagnetic radia-
tion, it is highly useful for sensing our world
(radar, our eyes, and x-ray machines each
“see” different spectrum bands). It is also the
most effective means we have found to

transmit information — TV, radio, satellite,
mobile, Wi-Fi, and much more.

There is no shortage of spectrum, per se. It is
a fact of nature, revealed by science and
harnessed by technology. Yet there is only a
relatively small range of spectrum that is use-
ful for mobile communications — and within
that range only small portions that the gov-
ernment makes available for commercial use.
Today, we don’t have the optimal spectrum
allocation to encourage continued growth of
the Internet economy.

Capacity

When we first started building 3G mobile
networks in the mid-2000s, many thought it a
silly and wasteful exercise. How would we
ever use this capacity? Too much bandwidth
at too much expense, not nearly enough ap-
plications and services. Mobile device
screens were thought too small and too life-
less to watch video, surf the Web, or read,
not to mention play games or video chat.
There were no mobile “apps” as we know
them today.

Just a few short years later, a 2011 Credit
Suisse survey of U.S. wireless carriers found
their networks running at 80% of capacity,
meaning many network nodes are tapped
out. The projected unusable surplus of 3G
wireless capacity had, thanks to the iPhone
and its smartphone cousins, turned into a se-
vere shortage in many big cities.

Fortunately, we can invest in more capacity
by building more cell towers and upgrading to

ENTROPY ECONOMICS LLC > 65 E. CEDAR STREET No. 2 > ZIONSVILLE, INDIANA 46077 USA > 317.663.0509 > ENTROPYECONOMICS.COM
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faster wireless networks, such as the new
fourth generation (4G) technology known as
LTE.

Spectrum, however, is still the foundational
resource. And one might say there is a man-
made shortage of it. Of the best airwaves be-
tween 174 MHz and 4 GHz — the spectrum
most useful for mobile communications — the
U.S. government claims around 61%. Broad-
casters from the over-the-air TV era control
around 29%, leaving just about 10% for mo-
bile service providers.

Many policymakers understand this mis-
match between our old-world spectrum allo-
cation and the growing needs of our modern
mobile ecosystem. Yet there is much evi-
dence that policy is not moving fast enough
to sustain investment and innovation. Power-
ful forces in technology are demanding
swifter action.

The New Computers

Mobile phones have been with us since the
1980s. Smartphones and tablets, however,
are a fundamental shift in the computer mar-
ket. This transformation can be seen most
vividly in a now-famous chart produced by
Asymco (see next page). Using data initially
compiled by Jeremy Reimer, Asymco shows
annual unit volumes of computing devices
since 1975. After lots of new products and
jostling in the early and mid-1980s, the mar-
ket condensed around two basic platforms —
PCs and Macs. By the early 1990s, most of
the competing devices had died, leaving PCs
as the totally dominant computing platform,
with Macs a distant second. This duo contin-
ued its virtual 100% share through the late
80s, all of the 90s, and most of the 2000s.

Then, in the late 2000s, came the first genu-
inely new consumer computing platforms in a
generation. General purpose in nature,
smartphones and, later, tablets had real
computer power, broadband connectivity,
high end graphics, and supported a wide ar-
ray of software apps.

The unit volumes achieved by these wireless
devices in just a few short years are astound-

ing:

« Smartphones outsold PCs for the first time
in 2011 — 488 million versus 415 million
units, respectively.

- Sales of tablet computers in 2011 grew
256% to nearly 73 million.

- Non-handset mobile devices, such as tab-
lets and other form-factors, are expected to
grow at a 40% compound rate through
2014.

These new form factors add diversity to what
was an already burgeoning market for mobile
phones. In 2011, the U.S. passed the 100%
mobile penetration mark — more subscribers
than people — reaching a total of 327.6 million
subscriptions.

Mobile + Cloud + Apps

The new mobile computers and new broad-
band wireless networks also revolutionized
the software market.

More computer power and broadband con-
nectivity — combined with a larger, more user-
friendly interface — allowed Apple to develop
and popularize the mobile software “app.”
The previous generation of consumers had
known software chiefly as the Microsoft op-
erating system Windows, office productivity
applications like Office, and maybe boxed
games or specialty programs. The World
Wide Web introduced new kinds of software
and content, often based on Java or Flash,
but the Web was not a compelling experience
on mobile devices.

The iPhone brought both an attractive Web
experience and a wide variety of useful soft-
ware to mobile devices for the first time. The
ability to acquire new apps quickly from the
cloud, first via Wi-Fi and then over 3G net-
works, probably changed the relationship be-
tween consumers and software forever.
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Apple launched its App Store in mid-2008,
and in just four years the number of available
apps has grown to nearly 700,000. Users of
Apple’s mobile iOS have downloaded 30 bil-
lion apps. Apple says it has paid app devel-
opers $5 billion. On a related note, Apple
says it has reached 400 million iTunes ac-
counts (with consumer credit cards attached).

Google, meanwhile, launched its Android
mobile OS and its own app marketplace after
Apple, but both are growing even faster.

Google estimates 900,000 Android activa-
tions per day, for a total of 400 million An-
droid devices. Choosing among more than
600,000 available apps, Android users have
now downloaded more than 20 billion apps.

The reliance of mobile devices on the cloud
will only grow. Increasingly, phones, tablets,
and a host of thin clients, sensors, and other
wireless nodes (Google glasses?) will de-
pend on resources in the cloud — computing,
storage, content, services, and real-time up-
dates from apps that push (and pull) informa-
tion to (and from) the network.

Features like Apple’s Siri voice command-
and-search will require always-on real-time
access to cloud networks that can find and
deliver accurate results without delay. Other
device-based apps (or new HTML5 Web
apps) will be closely integrated with comput-
ing, storage, and databases in the cloud —
think real-time updates from social networks,
sports events, or financial markets.

Video of all types will be the largest bulk traf-
fic driver — entertainment, news, sports,
video clip sharing, etc. Netflix, for example, is
now streaming more than a billion hours of
video per month.

Real-time communications — especially video
chat — will of course impose growing burdens
on a network origi